On July 1 st , Oxford's Wildlife Conservation Research Unit (WildCRU) lost one of its study subjects. Researchers from the unit had studied and tracked lions in the Hwange National Park in Zimbabwe since 1999, and have tagged 62 lions in that area, of which 34 died, including 24 at the hands of sport hunters. As Zimbabwe allows around 40 to 50 licensed lion killings per year, it's not that unusual for a lion to be killed in Zimbabwe.
This July, however, the killing of one adult male lion tagged by WildCRU stirred world media attention for weeks. As reports emerged that 13-year-old Cecil, a long-standing favourite with visitors to the park, had been coaxed out of the protected area, then wounded and tagged with an arrow and fi nally shot dead with a rifl e, there was a global outcry, certainly helped by the seasonal shortage of political news.
The ill-advised hunter, a dentist from the USA, managed to return home but had to go into hiding and keep his practice closed, as the anger of animal lovers erupted. One of his local guides now stands trial for illegal hunting and could face up to 15 years in prison. Meanwhile, WildCRU may fi nd consolation in the hundreds of thousands of US dollars in donations the centre received from sympathetic animal lovers mourning the death of Cecil.
In the bigger ecological picture, Cecil's case is just one of many examples showing that we humans are far from enacting our role as top predator responsibly or sustainably. Like that trophy-hunting dentist, we are killing the wrong animals all the time -many of them for food, some just for kicks.
An unusual predator
Hominins joined the ranks of top predators very late and somewhat unexpectedly. We never evolved sharp claws and long canines to tear prey apart. Unlike the ancestors of our domestic cats and dogs, our own primate forebears mostly ate plant food until around two million years ago, like chimpanzees still do today. Only when Homo erectus conquered the African savannah and evolved to become a long-distance runner and competent spear-thrower did hominins become a signifi cant predator.
The fi rst hunter-gatherers gradually improved their weaponry and came to depend on meat as energy-rich fuel for their expanding brains. The use of fi re for cooking, although not proven conclusively for that time, may have helped. Considering that the savannah is a biotope shaped by fi re and burns regularly, it is plausible to assume that Homo erectus learned to use fi re fairly quickly, even though the natural fi res will have erased the evidence (Curr. Biol. (2015) 25, R693-R696).
Animal species that co-existed with the emerging Homo sapiens huntergatherers in Africa had time to adapt to the new threat -which is the likely reason why megafauna there survived for longer than elsewhere. When hunters spread to other continents, they caused signifi cant extinctions of the local megafauna (Proc. R. Soc. B (2014) 281, 20133254) .
Even today human hunters are still a signifi cant threat to some of the surviving animal species. Part of the problem, as a recent analysis of human predation shows, is that our hunting and fi shing activities are highly unusual and don't fi t the ecological role of a normal apex predator. Chris Darimont from the University of Victoria, Canada, and colleagues analysed the casualties of human hunting and fi shing in comparison to the prey selection of other predators (Science (2015) 349, 858-859) .
The global data analysis shows that humans exploit adult prey at a much higher rate than other predators. While this preference is understandable in terms of hunting or fi shing effi ciency, it is in many cases unsustainable as it reduces the reproductive capital of the prey population. Other predators, by contrast, would be more likely to target juveniles, which in ecological analysis inspired by economics is comparable to taxing the interest that the capital produces, while leaving the capital intact.
The unnatural preference for large prey is driven to its perverse extreme in the case of trophy hunters
Feature
Can we change our predatory ways?
As a top predator using rifl es and harpoons, humans are shaping ecosystems in a unique way, often killing the wrong animals for the wrong reasons. Considering the ongoing crises of mass extinction and climate change, which is boosted by meat farming, we should employ our species-defi ning intelligence to reinvent our ecological role and learn to savour alternatives to meat. Michael Gross reports.
Ancient hunter: Our ancestors were late arrivals on the predator scene, but their effect on the megafauna they encountered during their expansion around the world was all the more devastating. The photo shows prehistoric cave art from Tassili n'Ajjer. (Photo: Wikimedia Commons.) R966 Current Biology 25, R965-R979, October 19, 2015 ©2015 Elsevier Ltd All rights reserved sustainable limits for human hunting and fi shing, which would in many cases be much lower than the rate of killing that our species infl icts today.
Farming failures
After nearly two million years of hunting and gathering, humans evolved a new way of exploiting plants and animals, namely agriculture. Paradoxically, the benefi ts of this development for the individual are far from obvious, and it is likely that the ability of agricultural methods to feed more people per area, and sustain a more stratifi ed society including monarchs and soldiers, explains why agriculture spread around the world from just a few nucleation areas (Curr. Biol. (2013) 23, R667-R670).
Although it may look like a more peaceful and sustainable alternative to hunting, farming animals brought its own set of problems. The fi rst drawback that early farmers had to cope with was the emergence of zoonoses -diseases that jumped from animal hosts to the humans that lived in close proximity with them (Curr. Biol. (2014) 24, R1139-R1141). Some of these pathogens have coevolved with their human hosts to become less deadly and now form the widespread 'childhood diseases', which are rarely fatal in populations that have lived with them for many generations, but may endanger the last remaining hunter-gatherer tribes that lack immunity to them. Others, like avian infl uenza strains emerging in Asia, are still causing concern today. who explicitly seek out the largest individuals in order to have more impressive specimens to display on their walls. A side effect of this activity is that animals living in groups like lions or wolves depend on the largest individual for the social order in their group, so the killing of that one impressive 'trophy' animal may cause further deaths due to group instability. Moreover, the increased death risk of larger specimens may in some species act as a signifi cant selection pressure and thus alter the evolutionary trajectory of the species.
While the hunt for terrestrial animals has become a marginal activity compared with agricultural meat production, which has its own set of side effects to be discussed in the next section, the industrialised fi sheries industry shows the same anomaly, removing a much larger portion of the adult individuals in a prey population than any other predator would.
Darimont and colleagues conclude "that humans function as an unsustainable 'super predator', whichunless additionally constrained by managers -will continue to alter ecological and evolutionary processes globally." The authors suggest that the typical kill rates of predator species should be used as models to establish Vegan options: Meat-free alternatives exist, as seen here on the high street at Leipzig, Germany, but are currently unlikely to make a dent in the ecological, environmental, and health impacts of the growing meat consumption. (Photo: Michael Gross.) The rapid growth of industrialscale meat farming has caused additional problems. The average meat consumption per capita has almost doubled in the last 50 years. Multiplied by population growth, this gives a fi ve-fold increase in global meat eating. On average, people in the USA, Australia, and western European countries eat more than their own body weight in meat every year, ranging from 82 kg in Sweden to 121 kg in the USA (FAO fi gures for 2011). The world average is around half as much, at 42 kg. The perceived association of a meat-rich diet with wealth is certainly part of the psychological problem, with the richer nations enjoying it as a reward experience, and the poorer ones aspiring to share more of that reward.
According to FAO fi gures, gases released by farm animals are already responsible for 14.5% of the anthropogenic greenhouse effect and thus a major driver of climate change. The expansion of meat production also drives deforestation, adding again to climate change, as well as the unsustainable exploitation of water resources.
Water experts have warned that the world is on track towards a severe water shortage. A report released by the Stockholm International Water Institute in 2012 predicted that, if we continue in business-as-usual mode, water resources will not suffi ce to feed the anticipated world population of 9 billion people in 2050 (http://bit. ly/1P5m8TM).
The rapid growth and relentless drive to higher effi ciency of meat production has led to industrial production methods that are far removed from anything that could be considered a natural lifestyle for an animal. Animal welfare, along with the environmental and food security issues, has long served as a key argument in the quest to curb humanity's hunger for meat, but are we ready to change the menu?
Hedonistic appeal
If the fi rst hunter-gatherers spiced up their plant diet with meat and thus gained extra energy to fuel their expanding brains, it's not completely unreasonable to expect that modern humans might use that fabulous brain to fi nd ways out of the meat addiction.
Eating as much meat as Americans and Australians do is clearly unhealthy and has been associated with the rising incidence of bowel cancer and type 2 diabetes, and other diseases prevalent in the wealthier nations.
Health organisations frequently remind us that we all should eat more fruit and vegetables and less meat, as do environmental organisations, without making a signifi cant dent in the statistics so far.
Alternatives for those who want to keep eating meat-like textures and fl avours exist in the shape of soy and fungal protein products. Some producers, like Quorn, are trying to break out of the vegetarian and vegan niche market by presenting their food as a healthy, fat-free alternative.
From the environmental angle, much could be gained if more people chose to eat insects instead of vertebrates. But still, the widespread psychological associations of meat with wealth, plant food and insects with poverty, are making it all but impossible to make these options attractive to those who can afford to eat meat.
To overcome these deeply ingrained perceptions, campaigners will have to make use of the same hedonistic instincts that currently drive people to indulge in meat-eating. As Ophelia Deroy from the Centre for the Study of the Senses at the University of London, UK, has argued in a recent commentary (Nature (2015) 521, 395), it is important that green alternatives like insect-based food are appraised with their genuinely appealing sensory qualities, such as their crunchy textures or spicy fl avours.
Modern-day consumers won't change their ways in signifi cant numbers, Deroy argues, if they're told they have to in order to save the planet. They might, however, if a new food option appears more appealing than what they used to eat. Thus, fried house crickets should not become the next war-time rationing, but they should be seen as the next culinary craze following in the wake of the sushi outlets.
Some restaurateurs have already taken up that challenge. At the Mexican restaurant El Patron in the London borough of Putney, for instance, a menu featuring baby scorpions as well as worms and grasshoppers is available this month. Many more initiatives like this one will be necessary to fi nally stop our omnivorous species from hunting, fi shing, farming and eating the wrong kinds of animals.
Michael Gross is a science writer based at Oxford. He can be contacted via his web page at www.michaelgross.co.uk Crunch appeal: Restaurants like El Patron in Putney, London, UK, offer alternative menus featuring arthropod-based meals like this cricket taco in the hope that customers appreciate their culinary appeal rather than the environmental benefi ts. (Photo: El Patron, London.)
